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Amendments to the Claims : 

1 . (Currently Amended) A method of heating a fiber tape for forming a composite 
article, the method comprising: 

providing a feedforward response surface that defines a plurality of data points, wherein 
each data point correlates a predefined velocity of the fiber tape, a predefined feedforward 
control value, and a resulting temperature of the fiber tape; 

measuring a temperature of the fiber tape; 

determining a velocity of the fiber tape; 

determining a feedback control value based on the temperature of the fiber tape and a 
target temperature of the fiber tape; 

determining a feedforward control value based only on the target temperature of the fiber 
tape and the velocity of the fiber tape and according to the feedforward response surface; 

determining a heat control value based on the feedback control value and the feedforward 
control value; and 

heating the fiber tape based on the heat control value* 

wherein - providing a feedforward responoo -s urfaoo - oomprisos providing a fe e dforward 
data tabl e of data points; each - d a ta point oepfete& ng a prodofin e d - volooity of the - fiber tape, a 
pred e fined f ee dforward control valu e , and a r es ulting t e mp e ratur e of th e fib e r - tap e. 

2. (Currently Amended) The method of heating a fiber tape of Claim 1 wherein 
providing a feedforward response surface comprises constructing a [[the]] feedforward data table 
of data points, each data point correlating a predefined velocity o f the fiber tape, a predefined 
feedforward control value, and a resulting temperature of the fiber tape, and wherein determining 
a feedforward control value comprises retrieving a value from the feedforward data table based 
upon the target temperature and the velocity of the fiber tape. 
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3 . (Original) The method of heating a fiber tape of Claim 2 wherein the 
constructing step comprises: 

operating a fiber placement machine at the predefined velocity of die fiber tape; 
providing the predefined feedforward control value as a heat control value; 
measuring the resulting temperature of die fiber tape; 

storing the predefined velocity, the predefined feedforward control value, and the 
resulting temperature as a data point in the table of data points. 

4. (Original) The method of heating a fiber tape of Claim 2 wherein the 
constructing step comprises: 

calculating the resulting temperature based on the predefined velocity of die fiber tape 
and die predefined feedforward control value; and 

storing die predefined velocity, die predefined feedforward control value, and the 
resulting temperature as a data point in the table of data points. 

5. (Previously Presented) The method of heating a fiber tape of Claim 1 wherein 
die providing step comprises mathematically defining a correlation between the predefined 
velocity, the predefined feedforward control value, and the resulting temperature of the fiber 
tape. 

6. (Original) ThememodoflieatingafibertapeofClaim5wheremdetermimrig 
a feedforward control value comprises mathematically defining the feedforward control value 
according to the feedforward response surface and based on the target temperature and the 
velocity of die fiber tape. 
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7. (Original) The method of heating a fiber tape of Claim 6 wherein determining 
the feedforward control value comprises mathematically defining the feedforward control value 
as: 

FC V(t) - B 0 + B v * V + B T * T + Bvt * V * T + Btt * T 2 
wherein FCV(t) is the feedforward control value as a function of time, T is the target 
temperature, V is the velocity of the fiber tape, and Bo, By, B T , Bvt, and Btt are predefined 
coefficients. 

8. (Original) The method of heating a fiber tape of Claim 1 further including 
setting the target temperature of the fiber tape. 

9. (Original) The method of heating a fiber tape of Claim 1 wherein said step 
determining a velocity of the fiber tape comprises measuring the velocity of the fiber tape. 

1 0. (Original) The method of heating a fiber tape of Claim 1 further comprising 
setting a target velocity of the fiber tape and wherein determining a velocity of the fiber tape 
comprises determining the velocity of the fiber tape based on the target velocity of the fiber tape. 

1 1 . (Original) The method of heating a fiber tape of Claim 1 wherein determining 
a feedback control value comprises determining the feedback control value utilizing 
proportional-integral-differential control. 

12. (Original) The method of heating a fiber tape of Claim 1 wherein detennrning 
a heat control value comprises summing the feedback control value and the feedforward control 
value. 
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1 3 . (Currently Amended) A method of forming a composite article from a fiber tape, 

the method comprising: 

providing a feedforward response surface that defines a plurality of data points, wherein 
each data point correlates a predefined velocity of the fiber tape, a predefined feedforward 
control value, and a resulting temperature of the fiber tape; 

irradiating the fiber tape with a laser diode array; 

compacting the irradiated fiber tape against a workpiece such that the fiber tape conforms 
to the contour of the workpiece and is adhered thereto; 
measuring a temperature of the fiber tape; 
determining a velocity of the liber tape; 

determining a feedback control value based on the temperature of the fiber tape and a 
target temperature of the fiber tape; 

determining a feedforward control value based only on the target temperature of the fiber 
tape and the velocity of the fiber tape and according to die feedforward response surface; 

determining a heat control value based on the feedback control value and the feedforward 
control value; and 

heating the fiber tape based on the heat control value; 

wh erein provid jag-ft- foodforword roaponoo aurfaoo comprises providing n feedforward 
da ta tabl e of data paints, cadi data p o in t- oorrolating a prodofinod veloci ty of th e fiber tapo, a 
pr e defin e d feedforward control value, and - a - ra a ultmg temp e ra * tt *e-of the fiber tape. 

14, (Currently Amended) The method of forming a composite article of Claim 1 3 
wherein providing a feedforward response surface comprises constructing a [[the]] feedforward 
data table of data points, each data point correlating a predefined velocity of the fiber tape, a 
predefined feedforward control value, and a resulting temperature of the fiber tape, and wherein 
determining a feedforward control value comprises retrieving a value from die feedforward data 
table based upon the target temperature and die velocity of the fiber tape. 
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1 5 . (Previously Presented) The method of forming a composite article of Claim 1 4 
wherein the constructing step comprises: 

operating a fiber placement machine at the predefined velocity of the fiber tape; 
providing the predefined feedforward control value as a heat control value; 
measuring the resulting temperature of the fiber tape; 

storing the predefined velocity, the predefined feedforward control value, and the 
resulting temperature as a data point in the table of data points. 

16. (Previously Presented) The method of forming a composite article of Claim 14 
wherein die constructing step comprises: 

calculating die resulting temperature based on the predefined velocity of die fiber tape 
and the predefined feedforward control value; and 

storing the predefined velocity, the test feedforward control value, and the resulting 
temperature as a data point in die table of data points. 

1 7. (Previously Presented) The method of forming a composite article of Claim 1 4 
wherein the constructing step comprises mathematically defining a correlation between the 
predefined velocity, the predefined feedforward control value, and the resulting temperature of 
the fiber tape. 

1 8. (Original) The method of forming a composite article of Claim 1 7 wherein 
determining a feedforward control value comprises mathematically defining the feedforward 
control value according to the feedforward response surface and based upon the target 
temperature and the velocity of the fiber tape. 
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19. (Original) The method of forming a composite article of Claim 18 wherein 
determining the feedforward control value comprises mathematically defining the feedforward 
control value as: 

FCV(t) = B 0 -t-B v * V + B T * T + Bvt* V* T + Brr* T 2 
wherein FCV(t) is the feedforward control value as a function of time, T is the target 
temperature, V is the velocity of the fiber tape, and Bo, Bv, Bt, Bvt> and Btt are predefined 
coefficients. 

20. (Original) The method of forming a composite article of Claim 13 wherein 
determining a feedback, control value comprises determining the feedback control value utilizing 
proportional-integral-differenrial control. 

2 1 . (Withdrawn) A computer program product for controlling fiber tape heating 
during formation of a composite article, the method comprising a computer-readable storage 
medium having computer-readable program code portions stored therein, the computer readable 
program code portions comprising: 

a first executable portion for providing a feedforward response surface that defines a 
plurality of data points, wherein each data point correlates a predefined velocity of the fiber tape, 
a predefined feedforward control value, and a resulting temperature of the fiber tape; 

a second executable portion for determining a feedback control value based on a 
temperature of the fiber tape and a target temperature of the fiber tape; 

a third executable portion for determining a feedforward control value based on the target 
temperature of the fiber tape and a velocity of the fiber tape; and 

a fourth executable portion for determining a heat control value based on a combination 
of both the feedback control value and the feedforward control value for controlling the fiber 
tape heating. 



PAGE 711 1 * RCVD AT 5)2712004 2:59:29 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID: * DURATION (mm-ss):03-16 



May-27-04 02:57pm Frora- 



T-792 P. 008/011 F-! 



Appl.No.: 09/998,478 
Filed: November 30, 2001 
Page 8 

22. (Withdrawn) The computer program product according to Claim 21 wherein the 
first executable portion is further capable of constructing a feedforward data table of data points, 
each data point correlating a predefined velocity of the fiber tape, a predefined feedforward 
control value, and a predefined of resulting temperature of the fiber tape, and wherein 
determining a feedforward control value comprises retrieving a value from the feedforward data 
table based upon the target temperature and the velocity of the fiber tape. 

23. (Withdrawn) The computer program product according to Claim 21 wherein the 
first executable portion is further capable of: 

operating a fiber placement machine at the predefined velocity of the fiber tape; 
providing the predefined feedforward control value as a heat control value; 
measuring the resulting temperature of the fiber tape; 

storing the predefined velocity, the predefined feedforward control value, and the 
resulting temperature as a data point in the table of data points. 

24. (Withdrawn) The computer program product according to Claim 21 wherein the 
first executable portion is further capable of: 

calculating the resulting temperature based on the predefined velocity of the fiber tape 
and the predefined feedforward control value; and 

storing the predefined velocity, the predefined feedforward control value, and the 
resulting temperature as a data point in die table of data points. 

25 . (Withdrawn) The computer program product according to Claim 2 1 wherein the 
first executable portion is further capable of: 

mathematically defining a coiTelation between the predefined velocity, the predefined 
feedforward control value, and the resulting temperature of die fiber tape. 
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26. (Withdrawn) The computer program product according to Claim 25 wherein the 
third executable portion is further capable of: 

determining a feedforward control value by mathematically defining the feedforward 
control value according to the feedforward response surface and based upon the target 
temperature and the velocity of the fiber tape. 

27. (Withdrawn) The computer program product according to Claim 26 wherein the 
third executable portion is further capable of: 

determining the feedforward control value comprises mathematically defining the 

feedforward control value as: 

FCV(t) = B<, + Bv * V + Br * T + Bvt * V * T + Brr * T 2 
wherein FCV(t) is the feedforward control value as a function of time, T is the target 
temperature, V is the velocity of the fiber tape, and B 0 , B v , B T , Byr, and Err are predefined 
coefficients. 

28. (Withdrawn) The computer program product according to Claim 21 wherein the 
second executable portion is further capable of: 

determining a feedback control value by determining the feedback control value utilizing 
proportional-integral-differential control. 

29. (Withdrawn) A system for controlling fiber tape heating during formation of a 
composite article, the system comprising: 

a memory device, for storing a feedforward response surface that defines a plurality of 
data points, wherein each data point correlates a predefined velocity of the fiber tape, a 
predefined feedforward control value, and a resulting temperamre of the fiber tape; 

a feedback controller capable of determining a feedback control value based on a 
temperature of the fiber tape and a target temperature of the fiber tape; 
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a feedforward controller capable of determining a feedforward control value based on the 
target temperature of the fiber tape and a velocity of the fiber tape and according to the 
feedforward response surface; and 

a heating device controller responsive to said feedback controller and said feedforward 
controller for determining a heat control value based on a combination of both the feedback 
control value and the feedforward control value for controlling the fiber tape heating. 

30. (Withdrawn) The system for controlling fiber tape heating of Claim 29 wherein 
said memory device stores a feedforward data table of data points, each data point correlating a 
predefined velocity of the fiber tape, a predefined feedforward control value, and a predefined 
resulting temperature of the fiber tape. 

3 1 . (Withdrawn) The system for controlling fiber tape heating of Claim 29 wherein 
the feedforward controller is further capable of providing the predefined control value as a heat 
control value, and the memory device is capable of storing the predefined velocity, the 
predefined feedforward control value, and the resulting temperature as a data point in the table of 
data points. 

32. (Withdrawn) The system for controlling fiber tape heating of Claim 29 wherein 
the feedforward controller is further capable of determining the feedforward control value by 
mathematically defining the feedforward control value according to a feedforward response 
surface and based upon the target temperature and the velocity of the fiber tape. 
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33 . (Withdrawn) The system for controlling fiber tape heating of Claim 29 wherein 
the feedforward controller is further capable of detaining the feedforward control value by 
mathematically defining die feedforward control value as: 

FCV(t) = Bo h- B V * V + B T * T + Bvr * V * T + Brr * T 2 
wherein FCV(t) is the feedforward control value as a function of time, T is the target 
temperature, V is the velocity of the fiber tape, and Bo, Bv, Br, Bvr, and Bit are predefined 
coefficients. 

34. (Withdrawn) The system for controlling fiber tape heating of Claim 29 wherein 
the heating device controller is further capable of determining the heat control value by summing 
the feedback control value and the feedforward control value. 

35. (Withdrawn) The system for controlling fiber tape heating of Claim 29 wherein 
the feedback controller determines the feedback control value utilizing proportional-integral- 
differential control. 
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